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The Families of the 
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R.M.T. Dahlgren, H.T. Gifford and P.F. Yeo 
Springer-Verlag, Berlin, Heidelberg, New York, Tokyo, 1985 
520 pp. 
This beautifully presented hardcover book is the most inte-
grated account of the monocotyledons ever to have been 
published. Not only will the breadth of its coverage as well 
as the theories and conclusions presented make this book a 
standard work for researchers and students for many years 
to come, but the added distinctions of its lucid text, fine 
quality paper and the excellence of the 225 line-drawings will 
surely contribute to the pleasure of its use. 
The contents of this book is the outcome of several years 
of work and collaboration on surveying the distribution of 
a wide variety of character states, ranging from gross morpho-
logical to micromorphological and chemical data throughout 
the monocotyledons. The compilation and analysis of these 
data is presented in the form of evolutionary models and a 
new system of classification is set out in which old hetero-
geneous families are replaced wherever possible by smaller, 
more homogeneous ones. 
A little more than three-quarters of the book is taken up 
by the taxonomic treatment. This covers descriptions and 
discussion of all superorders, orders, families, subfamilies and 
tribes. Keys to the families are provided for each of the orders 
and each family is accompanied by detailed line-drawings of 
at least one representative species. 
The introductory chapters provide a clear explanation of 
the terminology used in monocotyledon morphology, chemo-
taxonomy and current evolutionary concepts. Particular 
attention is given to a discussion of the concepts of reduction 
and convergence. One of the examples used to highlight the 
problem of convergent evolution is the outstanding case of 
the Arales (monocotyledons) and Piperales (dicotyledons), in 
which the many similarities are attributed to corresponding 
selection pressures in their rain forest habits . A further 
example of convergence, which also focuses on the problem 
of monocotyledon/ dicotyledon delimitation, is that concerning 
the relationship of Butomaceae- Hydrocharitaceae- Limno-
charitaceae in the Alismatales and Cabombaceae in the 
Nymphaeales. Whereas most recent authors claim that both 
groups should be placed together, either in the monocotyle-
dons (Haines & Lye 1975) or in the dicotyledons (Cronquist 
1968, 1981; Takhtajan 1969, 1980), Dahlgren and his co-
authors argue that the Alismatales/ Nymphaeales case demon-
strates multiple convergence and should be maintained 
separately in the monocotyledon and dicotyledon groups 
respectively. 
A short assessment of character conditions as primitive or 
derived is also provided in the early chapters. The procedure 
used is that of outgroup comparison. In determining the 
outgroup for the monocotyledons the basic assumption has 
been that the monocotyledons were an early offshoot from 
the primitive dicotyledons. The group of dicotyledons consti-
tuting the outgroup is regarded as the Magnoliiflorae and 
Nymphaeiflorae. Noteworthy is the argument that since the 
complement of 3 + 3 stamens is distributed over most 
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superorders of the monocotyledons and since trimerous whorls 
are common in dicotyledons, the stamen complement of 
3 + 3 is necessarily the primitive state. The presence of as 
many as 18 stamens in some species of the South African 
genus Gethy/lis is therefore regarded as a secondary condition 
rather than a primitive one. 
In the evolutionary model the authors propose that the 
ancestral monocotyledons were Dioscoreales-like, even though 
extant Dioscoreales exhibit many specializations. This view 
complements that of Huber (1969) but disagrees with Cron-
quist (1968, 1981) and Takhtajan (1969, 1980), who prefer 
to regard the monocotyledons as derived from semi-aquatic 
plants in the form of proto-Nymphaeales. Four cladograms 
are given which depict the acquisition of apomorphies in the 
families of orders or in groups of orders. A cladistic analysis 
of such a large and sometimes problematical group as the 
monocotyledons is indeed a bold effort . 
Amongst the changes made to family delimitations, South 
African systematists should note the recognition of the families 
Alliaceae, Asparagaceae, Asphodelaceae, Colchicaceae, 
Dracaenaceae, Hyacinthaceae and the monogeneric Eriosper-
maceae in place of the old heterogeneous Liliaceae. Interest 
in these narrowly defined families has already been aroused 
by their use in a recent catalogue of the Cape Flora (Bond 
& Goldblatt 1984) and a local field guide (Burman & Bean 
1985). Enthusiasts of monocotyledons however have awaited 
anxiously the publication of a key to these families. In the 
preface to their book Dahlgren, Clifford & Yeo express the 
belief that their classification would in most cases be 
sufficiently practical for use in the herbarium and field. 
Unfortunately the key to the families of the Asparagales is 
one of the exceptions. Cryptic characters pertaining to the seed 
coat, nutrient tissue, pollen grains and chromosome comple-
ment appear quite frequently throughout the key. Although 
the use of these characters to delimit the families as mono-
phyletic groups may indeed be valid , the absence of outer 
morphological diagnostic characters severely limits the ease 
of conveying the new family concepts. Consequently it is 
probable that this new classification will not gain widespread 
use in floristic treatments in the immediate future . 
The list of references contains just under 675 entries, mostly 
of work published in the last two decades. This will surely 
provide a valuable bibliography for students. The index is 
comprehensive but at times difficult to use since the majority 
of families are accompanied by I 0 or more entries without 
the leading entry being accentuated. 
In conclusion it should be reiterated that this book fulfils 
a long-standing need for a major reference work on the 
structure, evolution and taxonomy of the monocotyledons. 
The authors are to be congratulated on amassing so much 
information and on its excellent presentation. 
References 
BOND, P. & GOLDBLATT, P. 1984. Plants of the Cape flora. 
Jl S. Afr. Bot. Suppl. 13. 
BURMAN, L. & BEAN, A. 1985. Hottentots Holland to 
Hermanus. South African Wildflower Guide 5. Botanical 
Society of South Africa, Kirstenbosch, Cape Town. 
CRONQUIST, A. 1968. The evolution and classification of 
flowering plants. Nelson, London, Edinburgh. 
CRONQUIST, A. 1981. An integrated system of classification of 
flowering plants . Columbia University Press, New York . 
HAINES, R.W. & LYE, K.A. 1975. Seedlings of Nymphaeceae. 
Bot. J. Linn. Soc. 70: 255 - 265. 
HUBER, H. 1969. Die samenmerkmale und verwandtschafts-
verhaltnisse der Lilliiflorae. Mitt. Bot. Staats. Munch. 8: 
219 - 538 . 
270 
TAKHTAJAN, A. 1969. Flowering plants. Origin and dispersal. 
Oliver and Boyd, Edinburgh. 
TAKHTAJAN, A. 1980. Outline of the classification of flowering 
plants (Magnoliophyta). Bot. Rev. 46: 225 - 359. 
DEIRDRE SNIJMAN 
Compton Herbarium, Kirstenbosch Botanic Garden, 
Cape Town 
Plant Conservation in the 
Mediterranean area 
Edited by C. Gomez-Campo 
Dr W. Junk Publishers, Dordrecht, 1985 
xii + 269 pp. 
Price: hardcover US $67,50; £59,75 
This book contains a series of chapters on problems and 
prospects for action in conserving plants in the biologically 
very diverse regions around the Mediterranean Sea. The 
19 authors have set the book at an authoritative level which 
makes it important reading in other countries. It supports the 
views of Michael E. Soule and others that plant conservation 
biology is a growth-point in research and teaching which 
should not be neglected in university curricula. 
The first chapter is a crisp and accurate statement of the 
principles and problems tackled by the book. This is excellent 
source material for teaching and for constructing policies for 
plant conservation. There are some delightful passages, one 
being on the clearance of forests, seen as a triumph in the 
past and now a source of public concern because of the 
shortage of forest products. Skilfully shown are the balances 
between ex situ seed-banks, cultivation, and the ultimate safety 
of interactive genecology in populations in natural habitats. 
The second chapter is a masterly discussion on the defini-
tions and origins of the Mediterranean flora, followed by an 
account of the important perspectives given by the history of 
the vegetation under past climates and rising human impacts. 
Case histories are then given of threatened plants in the 
region's rich, 25 000-species flora. They contain an enormous 
amount of detail which would mean little to the general reader 
unfamiliar with the region's floras. The main strength of this 
section lies in the broad approaches taken to research and 
protective action. 
The book concludes with a section on actions and solutions. 
Aspects of data management and conservation biology in 
natural habitats are well handled. Botanic gardens are either 
absent or too small to be of much value in many of the 
Mediterranean countries but a lucid account is given of their 
potential for helping conserve plants in hazard. The account 
of seed banks makes excellent reading. The storage of seed 
in carbon dioxide over dehydrated silica gel at - 20° Celsius 
is correctly described as an emergency measure, just as keeping 
threatened plants in a botanic garden must be a temporary 
holding operation on the way to getting them back to a safe 
natural habitat. 
The book is well presented, as one would expect of a 
leading European publisher, and the editor has achieved 
good balance and proper avoidance of duplication, always 
a problem in a multi-authored volume. Bibliographies at the 
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end of each chapter are valuable sources for further study. 
Subjects and taxa are indexed separately. The illustrations are 
clear and well-chosen. However, there is a surprisingly large 
number of mis-spellings (sic: unviable, unapplicable, handful, 
cummulative) and there are frequent misprints. This is an-
noying in a book priced by the publisher at nearly sixty 
Pounds Sterling. In South Africa the book's price, nearly 
equal to a Rand a page, takes it well beyond the purchasing 
power of post-graduate students. 
Despite the price, this important book should certainly see 
a place in the libraries of universities with an interest in 
conservation biology and on the bookshelves of the leading 
agencies and authorities concerned with protecting natural 
flora in southern Africa. It is of particular relevance in the 
Fynbos region of the Cape Province where there are many 
narrow endemics threatened by human impacts; the devastated 
'goat-scapes' of the Mediterranean have much to teach the 
Cape's conservation biologists. 
A.V. HALL 
Bolus Herbarium, University of Cape Town, Rondebosch 
Monographs on Theoretical and 
Applied Genetics. Volume 9: 
Petunia 
Edited by K.C. Sink 
Springer-Verlag, Berlin, Heidelberg, New York , Tokyo, 1984 
Price: Limp DM 98 
This book like the previous volumes in this series contains 
a wealth of information. This monograph deals with classical 
as well as modern aspects of Petunia biology. 
Petunia is a very popular bedding plant and currently ranks 
first among bedding plants. Apart from its horticultural 
importance the genus Petunia plays a key role as a model 
plant species for biological investigations. Being a member 
of the solanaceous family Petunia is related to several other 
economically important crops like potatoes (Solanum), toma-
toes (Lycopersicon), tobacco (Nicotiana) and several others 
including some medicinal plants. 
The monograph can roughly be divided into four. The first 
division deals with the available basic botanical information 
on taxonomy, anatomy, morphology and cytology of Petunia. 
It supplies information on the different Petunia species as well 
as the origin of the cultivated P. hybrida. It furthermore 
covers subjects like plant structure and development, the 
flower, fertilization and embryogenesis. The cytological part 
covers the aspects of chromosome numbers and structural and 
numerical changes in Petunia chromosomes including poly-
ploidy, aneuploidy and haploidy. 
The second division treats genetical subjects like inheritance 
and biochemistry of pigments, male sterility, self-incompati-
bility and plant breeding. Due to its hybrid origin, genetic 
variability in P. hybrida is considerable. These chapters supply 
a comprehensive review of this genetic variability (including 
lists of about 100 genes for which a phenotypic description 
and genetic analysis has been carried out) and mutagenesis. 
Although male sterility in Petunia can be classified as being 
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under nuclear or cytoplasmic-nuclear control, the relevant 
chapter deals mostly with cytoplasmic male sterility (CMS). 
Petunia is furthermore a popular plant in self-incompatibility 
(SI) studies because it is well suited for several experimental 
approaches. Several aspects of SI involving genetical and 
physiological studies are reported. The chapter on plant 
breeding presents a practical approach to the breeding of 
Petunia. Therefore hybridization with P. hybrida is described 
in a practical way dealing with the history of some hybrids 
as well as the approach to produce certain specific hybrids. 
It also deals with the aspects of seed production, although 
not in a comprehensive manner. 
The third division is that of biochemistry and physiology. 
Although several of these aspects are included in discussions 
in other chapters, separate chapters exist for plant physiology 
and seed physiology while the biochemistry of flavonoid 
synthesis is also discussed. The important role of temperature, 
light, gas exchange and seed dormancy in the physiology of 
Petunia seed is described. The chapter on physiology con-
centrates on light, temperature and the effect of chemicals. 
Petunia serves as a model plant for studies on the influence 
of environmental factors and their interaction with growth 
regulators and stress conditions on growth and flowering in 
many laboratories. 
The last division covers more modern aspects which can 
be termed biotechnology and molecular biology. This includes 
cell, tissue and organ culture, anther and pollen culture, 
protoplast regeneration and fusion and molecular biology. 
Petunia cells and tissue have been amenable to standard in 
vitro culture techniques. The influence of growth regulators 
on development patterns in Petunia tissue culture, in vitro 
propagation and induction and isolation of mutants are 
discussed in detail. Moreover floral bud culture for the 
purpose of studying developmental processes in the early 
stages of bud development, fertilization, and incompatibility 
are also discussed. Petunia also serves as a model plant for 
studies on protoplast isolation, culture, regeneration and 
fusion. Somatic hybrids following protoplast fusion of several 
Petunia species have been reported a number of times and 
these proved the usefulness of this technique. In the chapter 
on anther and pollen culture, the influence of different factors 
(like genotype) on the success frequency is emphasized, while 
reference is also made to the somaclonal variation among 
regenerated plants. Members of the genus Petunia have long 
been utilized as experimental subjects to investigate molecular 
aspects of biological phenomena. In the relevant chapter, 
information concerning the nuclear genome is reviewed, while 
surveys are made of the nucleic-acid mediated diseases, 
characterized proteins and transformation studies, and analysis 
of the organelle genome is presented. 
The result of this is a comprehensive monograph, which 
is of relevance to researchers and graduate students interested 
in the genus Petunia and also in several basic aspects of 
research for which Petunia serves as a convenient model 
plant. It is to a lesser extent also of interest to plant breeders 
and horticulturists. The book can therefore be highly re-
commended. 
It can also serve as a convenient reference work with a clear 
and elaborate table of contents and the text is provided with 
copious literature references. The illustrations that accompany 
the text are relevant and of good quality. 
D.!. FERREIRA 
Department of Biotechnology, Horticultural Research 
Institute, Pretoria 
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Encyclopaedia of Plant Physiology 
(New Series). Volume 14B. Nucleic 
Acids and Proteins in Plants. II. 
Structure, Biochemistry and 
Physiology of Nucleic Acids 
Edited by B. Parthier and D. Boulter 
Springer-Verlag, Berlin, Heidelberg, New York, Tokyo, 1982 
Price: approx OM 268, US $107,20 
This is a large, handsome, well-printed and remarkably 
comprehensive volume. Its nearly 800 pages cover topics 
ranging from the structure and organization of nuclear 
chromatin, through RNA processing and breakdown, to a 
discussion of the Agrobacterium tumefasciens Ti plasmids 
now so beloved of plant molecular biologists. Also included 
are chapters on the structure of, and expression of, plant viral 
genomes, and a fascinating section on 'Biology, structure, 
functions and possible origin of viroids' (H.L. Sanger, Ch. 
12). Each of the 18 chapters is separately authored, and each 
has a full reference list/bibliography with article titles given 
in full. The volume includes an index of plant names, an 
exhaustive index of cited authors, and a concise but com-
prehensive general subject index. Most of the sections are well 
illustrated, and photographs and diagrams are of a high 
standard. Most of the chapters are good introductory reviews 
on their specific topics, however, a couple are perhaps too 
specialized for inclusion in what appears to be intended as 
a general background and source reference for plant molecular 
genetic studies. For instance, Chapter 17 (Interrelationship 
between chloroplasts and the nucleo - cytosol compartment 
in Acetabularia) is far less useful as an introduction to the 
molecular biology or physiology of plants than are Chapters 
1 (Nuclear chromatin) or 14 (Organization and expression of 
plastid genomes). From a molecular biological point of view, 
it is unfortunate that the book is now over four years out 
of date (issue date 1982), as much fascinating recent research 
- such as the introduction of foreign DNA directly into plant 
cells without a vector - is not covered. The section on 
translation of plant viral RNAs is also a little dated. These 
comments aside, I found this book to be extremely educational 
and informative, both in terms of general education and as 
a reference work for my own research. I would not recom-
mend this book for any but senior undergraduates or post-
graduates and I would strongly recommend its inclusion on 
the shelves of any institution that is involved in studying the 
biology of plants. The subjects covered are of sufficiently 
fundamental interest to apply world-wide, and not only in 
the Northern hemisphere. One can only hope that 'molecular 
botany' comes of age in this country as elsewhere. 
E. RYBICKI 
Department of Microbiology, University of Cape Town, 
Rondebosch 
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A Biology of Acacias 
T.R. New 
Oxford University Press in association with LA Trobe 
University Press, Melbourne, 1984 
153 pp 
Price: approx R45 
This book is mainly a compilation of published data on Acacia 
biology and although not exhaustive, it covers a wide range 
of literature on this topic from the last century up to 1982. 
In spite of being an entomologist, the author devoted the 
first and longest chapter of his book (34 pp) to the phylogeny 
of the acacias. This chapter includes a very good review of 
published work on the leaves, inflorescences, pods, seeds, 
pollen, chemistry and caryology of Acacia. 
In the second chapter, 'Ecology', the author deals with 
habitats, factors influencing their distribution and survival. 
Very valuable information is also given on alien acacias and 
reproductive biology. 
The next three chapters deal with Acacia in relation to living 
organisms - man, arthropods and other organisms. The 
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chapter on arthropods is, as would be expected, very infor-
mative and contains a lot of very interesting information about 
arthropods in association with acacias. I feel, though, that 
the section on symbiotic bacteria could have been dealt with 
in more detail. 
Appendices (i) and (ii) are summaries of classifications 
proposed by authorities in this field and should be very useful 
for interested researchers and students in taxonomy. 
The greatest asset of this book is the list of references 
covering 27 pages, and is indeed a fulfilment of the author's 
'attempt to bring together some of the published data on 
Acacia biology'. 
This book is a must for anyone interested in acacias . 
P.J. ROBBERTSE 
Margaretha Mes Institute for Seed Research, 
University of Pretoria, Pretoria 
